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mm&] mmm 

nrcnAjvh frbtez &m'&i&mm n & m x z> w>%ummtk iz £ v x x , m 

i*Hc^2 0 0 0 (Oe) K±T^'J, A^MMS#Hk grain ^l 0 0 0 

0 (Oe) «±T'S)§ri:$:Mi:t^ia^Slft 0 

$ ti t & s ^ s 3 £ & t. -r £ it i \z mme>mm.mmmfa 0 

1 £ £ « 2 {CfS*(Z)^^lB#^^o 

^, iCr^M V, Nb, Hf, Zr, Ti, Mn, Ta, Ru, Re, O 
s, I r, Rh, Pd, Pt, P, B, Si, Ge, N, Ofr hMlitlZ 1 At* 

£ 2 s^±(Z)tg^ & r t zmwi t -t & m &m 1 t t=. it 2 izmmom^mm 

[|f^«5] Mm&mTJ&m&mm-tf. 3nm«±2 0nm«TMt' 
[ff*^6j Btffa^MT^jf^, &^t£©M&& 2«J^i:©T«l;frii 

^^^jf^^^bTVN^ z. t^mmt-t^m^mi &vm_, 5©vN-rti^ 1 mz 

2 /t^, 0. 2£A±5 . 0^T(Z)fga-eS>^>3i:$:#^i:t-^lf^^6(CfH«g 
[ff^8] luIBUlTW^, 1. 5nm«±8. 5 n mJ^TcD<gaT 
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[Sf#&9] IMBft 2 Tl&mammifi* 1.. 5nma±8. 5nmaT© 

c«gy ilfcfBVNT (y-x) / (x/2 + y/2) 
xi 00 (%) *S^T?^StiSt&iH^MT%JBi:t5ffi3fi?affi^«S©^<3Di" 
0. 5%R±2. 5%JKT^&££fc&4$&£^£ff#^l fcV^b9©V% 

o 

2] Wffinyt/i/ hS^^e,«sS3ft«lffi^S® ©Jessie 
MM©®f^I^lRl©M^milb £©JfcT*&£«hgJfca/b^ 1. 0 0 2«±1 

. o o 8&>T(DmmT*&2>z:£.zmm£-?z>m&TMi 2 icsb«©«&33»«#. 

IRlijHc5:2 0 0 0 (Oe) M«#Hk grain 5:l 0 0 

oo (oe) «±fc"r*fc«)jc, wffi&MT*6*©*me»© (v~2) ^©«$ 

xt BtffH^ffi^MjS©M^^©cMy fc&M^T (y-x) / (x/2 
+ y/2) xi 00 (%) *«^T?30KSn*IS[ffiAMT«lM^«f8Ba»«lttAMM 

.©^©-fti&o. 5%^±2. 5%&T£?zzt:zftm£.-t$>Miz,mmmtt> 

tflco VJ^±3 o 0 VJ^T©ZE*fcliA©A*-rr^&^lcPPin-t«>- i:S:#a 
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ffl|t£lC0 VJ^_b3 0 0 V&sT<DiEl£friZig.(DAJTX*:mmzPpjja-tZZ. 

7] n^i 1 3 <D^-fnfr imizmM<DM%mmM#. 

[0 0 0 1] 
[0 0 0 2] 

01 O£01 Ui, $^CfB$iM&fl£tf>— #f-e&5/N- Kf^X^^f««0t 

SiOtt, RHM©?K^3B«»^©^«S-C*y, 0 1 1 fcfcBl Oic^-TA- 
Aj»fc^e>«5£WT®K , T?2&S. 
Hi 0 Kj&-t&X&&m<* 9 Oli, 01 1 Km^£?izHmM(D4¥M&<bfr*> 

&z>m<fr9 1 r©s^9 1 ±\zmm^nt^±mrmm2 4 i:^«^«jf9 

[0 0 0 3] 

3©M©^IB^fls9 ot-tt, 2NB'ffi#^£fc&«fls;9 l £LT#J;U;£A l 
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fgtf T&SfcWtfffiV^iTlTV^o fit, ^©^#9 1 <D_hlCtt, WitfCr 
*^3&S3feMT«lJS9 4, CoCrTa*SV\ttCoCrTaPt«!^e>feS 
IM©»i4^Ml9 5, i£2)Mb&£^®JS 9 BtfJH&flUgSftT 

t^S. HMlft&£-Jt0^£&, im®. (N i — P ) i 9 3 ^ 5 /i m~ 15/tm, 

( C r ) T^JS 94#50n m~ 1 5 0 n m, 9 5 # 3 0 n m 

~10 0nm, ffS9 6^2 0 n m~ 5 0 nm-e&& 0 Wi> ^SiJS9 6_LK:tt 

[0 0 0 4] 

£*lTV>£ 0 (M.Takahashi, A.Kikuchi and S.Kawakita: IEEE Trans. On Magn. 

, 33, 2938(1997)) 

[0 0 0 5] 
[0 0 0 6] 

«i/co mm&mfr & & <s & am** * «: war * r k «k »; , ^it 

tl9 4i:L/Tf$^2. 5 nmi: V^WC^C r if fc/SV^fc, 2 0 0 0 
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JP 9 7/0 1 0 9 2 J %&m 
[0 0 0 7] 

u b & # e> , mmm^mt \z # v > ^tBsm^ k ih^ ^ # - > i± 

IT 3 d £ JC «fc »J 11II5:i^t5^Ifi©«iS^§ <b tc$»ft IT ^gllt 

(c & & ttrti* t* § s m&m # # & e> ti t ^ s D 

[0 0 0 8] 

mm L&oh-tz wkm 

BW<D 1 otts, 

[0 0 0 9] 
[0 0 10] 

iI9 5&i^f5Mi:bt, (He) is (Hk grai 

n ) #KK, *^I«ftMiJ (Hc/Hk grain ) #o. 3#_rre«fc*fc©#si 

^ntX (ultra clean process) V>T#^«T|g^ £ t. £, #fgBJ§#>b# 
BlI^ffiJMPCT/' J P 9 4/0 1 1 8 ^^tCfc^TM^bT^S. 
[0011] 
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nt% ffl&ikUMts (Hc/Hk grain ) MijHct m'&m<DMi 

g&mamji'&mR (Hk grain > t-iotit^'j, ^m©^ h ^©^^m 

l«f^{cj;ti^ ±nmm& -f n -fe^tc J: y, ^MTiMfc J: 
'ffi^MJfcom^S^ 1 0 0 w t P P m^TT-fe£M:M3££*!JM L/fe^fH^ 

[0 0 12] 

^t^tmhx^k-tt. 8,m&<nftmzft^x. s»^d^^io" 9 to 

r Ti$V$>2><DiZMLT, -jKW«5fiJSJR^D ^^©^JEE** 1 0" 7 To r r 

tfi 1 0 0 p p b J^T. $?jS&C& 1 0 p p bJ^TCDA r ruitra Clean A r J ) T* 
&S©lC*fU — JKttfcj£j«:7niz*#norBal-A r (»M^lppmg 
±) £jgWl*-££fB*g£*lTV^ 0 
[0013] 

#»W#&##ifffiKLfcHI»ffiHPCT/ J P 9 7/0 1 0 9 2#<& 
#tcte, ISM9 s&ft^ttlttfiKDlSfti^ (Ms) H^'Mljt (Hk grai 
n ) £©M^£ (4 ^Ms/Hk grain ) £l. 0 fc-f SdfcJCfc y, fiS4£JBlO»gr 
ftttSlCtt^-fr-T 0 . 3 5JS*±©l»v%a*ftlft«A*i«#6*l*i ( 
4 ;rMs/Hk grain ) sSl. 0 £&SiKaCiE*aiG#fcJ\ jgfif^niz* (PHS 
ffi!PCT/JP 9 4/0 1 1 8 4#4i«JCfeV^TBI^Stlfea*) &Mv>T7B 

[0014] 
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u l <D&m*&v j s>'t <&&z.t.* ^ckt>% m&m&u&mn.mii®. (Ku grain 

9 9^3^iC*|§0^#P>^B^P>^Cb^o ^©MII^M#ttKu grain l£, 
5f0^b (Ms) M^ttl^H k grain ©f ^ 1 / 2 ClfcMTfeSo 

(" Physics of high density recording thin film media established by u 
ltra clean sputtering process" by M.Takahashi and H.Shoji, J. Magn. Magn 
. Mater, 193 (1999) 44-51) 
[0 0 15] 

fit, '&5ke>Mmmmmz33^x. m^mt. Lx&mznx^&c 

^IttllCfe^SlSM^S^tt (Ku grain ) (DMizmZ* iAil CoNi 
Cr^ii©l«l. 3X10 6 erg/cm 3 t'*'J, CoCrTa^il 
(Dm&ltl. 4 X 1 0 6 e r g/c m 3 T*&o£ 0 

ZtliZttLXm&iZf£^X&mLtc.nm&-?UlZXlZ&Z>C oC r TaPt^ 
&WkV>m}&\%2. 5Xl0 6 e rg/em 3 gIfflL H a TOtt (Ku grain ) 

^5:*I6W#^^J^T©^:^IC^VNT 1 9 9 7^1 0 nizm%LX^Z> 0 

^<z)TO*MTii, ^.m^n^-a (Ku grain ) (Dm&&z>nm* 
i*<x*>mM t ik$mj] (Hc/Hk grain ) #0. 3 ojgrFfc/hs <, fflc-fry -r 

?lH*#H4iC*T?ftnHl/fcC o C r P t &|Jttt4C£Mt&tt (««*#ttfc**H#l 

4fc£lftfttt££ (1 9 9 7) 1 6 51 
[0 0 16] 

is mmmmi t iz # v ic isas $ n « aat-fb * # - > # $ *> ic /hM-f t u 

^Ms/Hk grain 0i^l. 0J^Tt?*>»;. fro, %&J:UffiVtfirj&ttftj*£ 
[0 0 17] 
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[00 18] 

iB#2£#JC£VNT, TOHc^2 0 0 0 (Oe) J^_tT*&*J, 
Hk grain^ 1 q 0 0 0 (O e) J^_tT*& £ 3 £ t" -5 *>CDT*& 

[0019] 

, PJMK^Ml 0" 9 T o r r£<Z)|«^CfcVM:, ^Wlppb^T®^ 
[0 0 2 0] 

[0 0 2 1] 

STifiBI !CrW v V, Nb, Hf, Zr, Ti, M'n, Ta, R 
u. Re, Os, Ir, Rh, Pd, Pt, P, B, Si, Ge, N, O^^jg 

[0 0 2 2] 
[0 0 2 3] 
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K*Jtt 2 /t ^ o. 2£Lh5. Oj^TaXSH-efeSzii:^* Ov>. 

*»WC«S«i!Cia»«#tt, ttfflB»lTifiK©Kff^ 1. 5nmW8. 

*»9!jc«e«i*flBa»*#tt, mmm2rmm<Dmm^ i. 5nm«±8. 

[0 0 2 4] 

^©ft^Jtlfc© (aT2) fBO^Sxfc, BufH^ffi^M«©M H 1r^©cfftSy 
&ffiV%T (y-x) / (x/2 + y/2) XI 0 0 tjtZ&fr bmfrftZ tuSH^M 
T*«fcttrffi&&ft&A«©te^©1^ri#, 0. 5%j^_h2. 5%^TT*&3r 

tiff, ,0. 5%J^_hl. 5%J^TT*&£Z1£#J: y#;£ bV^ 0 
[0 0 2 5] 

Jfca/b#, 1. 0 0 5«±1. 0 0 8J^T©|gaT**>Sr 
[0 0 2 6] 

mM^miZiB^X. «ijHc&2 0 0 0 (Oe) «±i:L,>oMM#H 
k grain &1 0 0 0 0 (Oe) JgiLfcii'tSfc&tC, it^B£ATifcJS<Z>te^5£i&© 
(V2) §©fi§xt, «ria»aSf±^AA(Dil$£«^<Z>cf|«y2:«:MV>T (y 
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-x) / (x/2 + y /2) xi oo (%) ^^x^n^mm^mrmmt 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

Fuzffiz.. mm%<\v fiz&v. mm-t^mmm^mmmmzMLxm^mm 

[0 0 3 0] 

m 1 \**^w\z&&m%mmmfc*ny\z3.-*o)j\- p^-f *?izmmLr~ 
-mmmm(Dm^mm:zm^miz7jk? : b(Dx% z\<Dmiz^^^xm^mmmi^ 1 0 

tt, R»tf>#M&ttft^&3Sttl±&C, ^l©Tffi2a, f 2©T«2 
b P> ft S#Jg JffitcD&MTifcjS 2 fctf* L T»Wrtt^4fc^ £ &£gm£&MJf 3 

ht£&mmm*ntfx^&\^(D\*^%?> Ajx&z> 0 

[0 0 3 1 ] 



1 0 



ffif£#2 001-3102174 



#2 000-396894 



mm 

[0 0 3 2] 

£J:tm£B£, RMO^&Srili: It, flfittf 3 6 0 0 r p m~ 1 5 0 0 0 r p 
[0 0 3 3] 

#8e8U «fc-5fCfco"0>«5 (Contact Start Stop:CSS) „ ^.(DM^tL 

[0 0 3 4] 



1 1 
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9 3 <p±mizmmT-zf%&Tx*xz^irf£z£T*v^mMizmi&-t$>z.£ft 

1 b(Z>3tS{C^X^£^LTt>.&V^ JifE'Ny F®8fr#ffiafe 

[0 0 3 5] 

[0 0 3 6] 

*£tt^ffi<Z>&ftflBMttttt 1 0 O^MTtl 2 tt, SH 1 TK&I8I 2 a £ J; tfH 2 

&«Jf3©^;fr&ft±3i±5;i£#-e£5o ±ta^MT^Jf 2 li, 3JS 
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±SHT^M2a, 2 b(CliC r fc^tfC r <£&&#V\S £ L<, #IC 

, CrMo.^, C r Wl^&jgv%& d Uva 0 C'r^tbt± 

IBCrMo^, C rVJ&&£mWHD%j%:$:m-t LTV. Nb, Hf, 

Zr, Ti, Mn, T a , Ru, Re. Os, Ir, Rh, P cU Pt, P , B 
, Si, Ge, N, Of©^i©e)^litfc(i2ig±©7cit, Crt^ 
^bLfe^O&^JfSii:^-??^*. Zltl^^C r J3<tt>*C r^tt, *& 

[0 0 3 7] 

Til2a, 2 b ITC r & <5V>{£C r^l:ffiV>|)3^}C j: y , ^IT^ 

»3©«|ff:^«« (c«() #S#®«;£ra&#S£e>tC*£CIi:;&<T?£S, 
[0 0 3 8] 

i: bT#^X»*g£J§v^^§-£icte, N i - A 1 KM 
[0 0 3 9] 



1 3 
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m \z it. v wm%mmmfomm # «=> ©#±* & -e § s ps y /j> $ < -r s ^ 

[0 0 4 0] 

feMtt «>3^{CJ; y, 2 0 0 0 (O e) J^i:©^M;W#£ft£ £ £ t>JC 
. 1 0 0 0 0 (O e ) ^±©HH k grain 0i^I#:$:#^ I il^T^S. 

dtlte, ±fH(Z)2M^(D^«T^S2 Zmtt&ZHX*, !Hk grain ©lii. 
'S^MJ13 tC^fLT, ^^^tt^^-tT^$:^2T^IK2 b £ LtMtt 
r£«JI 3 ©ttTtcK^S Z. £ IZ J; y 3 (DMJ&J&^R fcffiit U UMiJ 

Z-MtbZZttfT'gZllil&iZ. ^2T«2 b £(Dmz j m2Ti&m2 
b lTi!2 a £IHt-£ ZT. £ JC J: y , I2T«2 b <D 

ffiMtn&<D&ib^>&*m%!l't $> ££%IZ, H2Til2 b 0>BBlSH£&ieg_k;*-&& 

©C r««r&{giiU MMI#Hk grain , &*&fb«flK;fr (Hc/Hk grain ) 

[0 0 4 1 ] 

(T*fitt©l»Jfc 1 2 / 1 : ) 
#$6EJC{fc&raaC8B»«#©&«TifiJi 2 £Sg 1 TMI 2ai, H 2 T«l 2 
b &JG#c8tSLfc#5ti:i- iiT«2a®lJ|t 1 i:, ^2Til2 
b©JKJSt 2 fc(Z>jRJ£itt 2 /t ^ m^©fSH&cffl$f3*iT7£/&£*iT ^ 

[0 0 4 2] 

&mn&M2 zmm&'?uizxiz&~>x&!8 l -t%tet>i$, r«i2a, 2b& 
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, H2T^jl2 b £ 1 . 5nmg±8. 5 n mJ^T©«gH£:-f £ 3 £T', J: « 

Mm&7U^XVl*te<. t£5fc<D^ni2>UCj;oT-&«TifcJi2 
^S^lCli, iITffi!l2 5:imTil2a, 2 b ©m^(Z)^i:b t 2 / 

[0 0 4 3] 

3»f£<&SJS 3 & 3 ttW £ b T tt, Co&ijS^tSCo 

*©ft#»«i#»fcL/Ttt, HjttfCoN i Cr, 
CoCrTa, CoCrPt, CoNiPt, CoNiCrTa, CoCrPt 
T a^£#tf£r HtfX*g£o rtl^©^CB, N, O, Nb, Zr, 

Cu, Ge, S i^e>38«4x* laXtt2aJK±©7c3R&»iDUfe^S:Mv^ 

( 1 ) 9fttttt&Mff<Z>ttfr&fbM s hM#'M#Hk grain #, 4 tcM s /Hk gra 

MM* (Hc/Hk grain ) «LTf^§ 0 
(2) ±SH (1) ©«f»IC33V*T, $&&&MJI&*/&'*- SM* ©*gfttt^©«[ 
0 nmJ^<BM«£& S / N Ifc & fai: 2 i± £ Z. £ 

[0 0 4 4] 
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mft±mms<nmmz&tt&&i®&m?'<z>m : &mT'&v. 02 (a) it. mmm 

MS3l:Mt5gM?, EI 2 (b) tt, MTil2 ^fi^HF- 
&^-To * fc, 0 3 fcL 0 2 ( a ) JC^f WMttt^© (0 0 2) jgl3 L 

[0 0 4 5] 

02 (a) fej:t>* (b) Kl-en^tl^-riBftft^i 1> 1 2tt, -Ztl-Ztlffm 
ttii!30h c pfl^litSfS^CWf i:, ^MT^Jf2 (f2T 

«2 b) ©b c c«i5:«tsi!gM?t*fes. 0 1 izB~rmm.mmmfo 1 o 

iCfc^Ttt, 0 2 (b) {C^# 1 5T^-r®«M^(C, 0 2 (a) JC$9F# 1 4 t? 

B-rmam^timia l x mm^mrn s^^nt>^mrmm 3 ±iz x tr * * 

[RjfC@Br6JbTV^ 0 02 (a) lCithcp|5|»c»fiL 02 

(b) {C^iTb c cMMife*(DttftM&£tf&^mf£frt>X'&Z> 0 
[0 0 4 6] 

z\<£>& o ft&mTMM 2 £9U8tt&JM 3 ©#SMBfcfctt**§*«^©»tett*» 
(8H8f£&M»3) ©M^-ffi^<i:t) f iHf6i't4lc^:^<^1-5» 0 tot, £<&*§H 

(Hc/Hk grain ) &ife53il^t5„ 

MVNT, (y-x) / (x/2~+y/2) XI 00 (%). fc^Ta^ tl£&J§ 

Tii2 fc3«aitt^Mii3©«^©'rti#«, o. 5%j^±2. 5%«m§i 

2 (Dfa&fe^OM -ftlfcKS x £53H&£NfcMJg 3 (DSg^T-CD c ffi^y J: U 
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z-ftit, ±mrmm 2 amMt&^ottftm&z x &%m&&mm 3 <d c isms 

ain , «*Ht««:fc (Hc/Hk grain ) i3J:tMIMK#Hc«:fcLhU WkfoJAX 
[0 0 4 7] 

* fc, #&!8<0iK5Cfa»8l# l 0 tf>3£M^SJi 3 tt, #Jl«^©^MT^jS 
[0 0 4 8] 

/b#, 1. 0 0 2jg{±i. 0 0 8JWTT*fe^ri:*W* Lv% 0 gs^tt^MMcD 

h c p^©I^$:r©IHi:t§I ilfCj: »J, 2 0 0 0 (Oe) 

#«± (Hc/Hk grain ) ffti&flBttH^4#tt«:«i-««tAflB«« 

a/b#, 1. 0 0 2PU1. 0 0 8J^T©*gHT*tt, S^®|^I^rinI(3D^i*^ 



1 7 
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mm'ftVC r - r i c hJff#T?£, HNISzWlCttC r - p o o r ©«fitt#T? 
£ , tgS«£ia«2f^ffi ©iSM J: H k gra in (DM5i & ^JgT* £ <5 = 

««Jfca/b#, 1. 0 0 2«T©i^ S^^I^CDM^BESt a 
faOM^-ISSEIt b v\fc«>, MM 3 ic-^* 

A^#:®W^l^g(^)M^^^J^Eilb^cjt^T#s^c^^v^fe^?), 38HBt£&«JS 3 icg- 
<=>-r> ^v^^^r4^gsf^ffiJ3J:t^*^£v^Hk grain L*^we ) 4^^v^ a 

[0 0 4 9] 

^tti±}*/bz<-t2> 0 tot, mvs/isi}&zmzfrfoizi%m&'?z>mMmk<D 

[0 0 5 0] 

(^S^Il0§iA : H c, mJS&MR : Hk grain , : H c 

/Hk grain ) 

ng Sample Magnetometer , V S M £ P£,$) fcffi V>TiW}£ b fcSKffcftiMlj^ 
1fc<DtnMj]T*$>Z> B 

#3&t5!lc33ttS r^ H ^©M^M# : Hk grain j h 



1 8 



fcBII#2 001-3102174 



w m 

#2000—396894 

[0 0 5 1] 

*fe*»WKlfeWS ^ittiMIffliMM* : Hc/Hk grain j fcli, 

M5ift*«^*«S^V%S:^-rz:i:{COV>T, *^#5>^5fetC, "Magnetization 
Reversal Mechanism Evaluated by Rotational HysteresisLoss Analysis for 
the Thin Fi lm Media"Migaku Takahashi, T.Shimatsu, M.Suekane, M.Miyamura 
, K.Yamaguchi and H.Yamasaki: IEEE TRANSACTIONS ON MAGNETICS, VOL.28, 19 
92, pp.3285(C;J3VNT£^L£ : fo(Z> , -e&£ 0 
[0 0 5 2] 

Stoner-Wohlfarth3ffi»lCJ:tl«, MM^^JCl^^lClSbti^ 
J.-G.Zhu and H.N.Bertram: Journal of Applied Physics, VOL.63, 198 

8, pp.3248tc«, m.m&&mm<DM&it&mti&-m^£.^$z.t.te. mm^m 

[0 0 5 3] 

±«£©<fce)iCM^''ffi^Hk grain 75) , !l 0 0 0 0 (Oe)J^ 
-h-e&U, ^TOHctf2 0 0 0. (Oe) 5 r 

£#T'££©T% ±fHKu grain $:^©^SB«#:<fc *J =fe^*S{Cf«a_bS*S 

[0 0 5 4] 



ffili#2 001-3102174 




#2 000 — 396894 



'&%fflm~?Z> Z.£.tfX^Z> 0 
[0 0 5 5] 

*mmiZ&tfZ> rj&jg|K:fflV^A r j37.<D^mm\ Z.LXIZ. h 2 o 
, 0 2 , C0 2 , H 2 , N 2 . C x H y , H, C, O, C 0*gtfmif <o *l£ 0 #IC, Wk 

^Km^^n^mmMicmm-t^^fmmit, h 2 o, o 2 . co 2 , o, co^ 
mfeztiz, tot, ^mno^ummmiz. f&mzm^&A r xxtpiz^itti 

TVn^H 2 0, 0 2> C0 2 , O, CO<Dmvm-t 
[0 0 5 6] 

ittil!3 1 0~ 9 Tor r&£L. }&mmJS 

*ott), 2 0 0 0 (Oe) U±<D$mJl Z. H #T*£ * . t£oT, 



2 0 



miE#2 001-3102174 




#2000—396894 



[0 0 5 7] 

cmmmxrt v * m\z j: § * u - - y tr%m) 

tf, Jft«oflB<fc^f^ffiffirartJCfe^tlfclfi#K:>(JUT, RF (Radio Frequency, 

i3.56mhz) *«^e>sst«jBES:BiaD , rs#is^#jf &ns. £©#Ss©ra«u: 

[0 0 5 8] 

mm? s r £ ic i otiiTii 2 ^m^±mm 3 -&s r 

fc#-Ct$*. "T&fct), A©/U7^Wiffi S:i9aii- grille J: y&M 

[0 0 5 9] 
[0 0 6 0] 



ffiIE#2 001-3102174 



#2000—396894 
r htfT'^&v^ ©^m$ti^^'f4^MJi©fig^mmS (Bs) #fl£Tt<5 

tot, 3 <Dffimm^izm&*¥%.2>&toizA>(T*wMZfT$ 

MzfoWjlZit. ^jRT«* 2 fflft^3l»S:T«!K 2a, 2 b ©^jfifiKtC J: »JW«E 
-f SZl£T% WiO-rs^>f r^«JEES:«rtB«:IS»J<£<«JAS^rSS:-Mi: 
If S 

[0 0 6 1] 

t£#, & <fc t>v * itmmm^mm & mm? & j&mm <d mmMQ 

K2&jWI£v*S£- (Miil 1 0~ 6 ~1 0" 7 To r r&<Z>m&) lZ&&Wtf*lg 
v^#x.£*iT££ 0 L^U ±«E©«^©^MT^«2 33J:tjf^tt^JSM3 
£MVn PJ3tK£,g#l 0~ 6 ~1 0" 7 To r r^CD^M^(CT^mLfe 

* iS$t?£:7 n -fe ^ JC J: »; *IM10MT«!I 2 13 J: 8HBffi&JRJg 3M 
[0 0 6 2] 

*5§h^ ic «• & t^mt^js &&x$/t.tc \*®M*&.&mm zmm,? & mam®. 



ffiIE#2 001-3102174 




0 



#2000-396894 



it*. immtDMf&tfw&mit*. TXx&mtu^cDftwmtitMm-t&o l& 

[0 0 6 3] 

(DN i P/A l^tcfe^^>#a'(4N i PMffllft 

tot, ±fiaW»«aitt, =TTt)^VA^L<«j;U<gMiD«aT^@S1l<Z)M 

[0 0 6 4] 

(«^©^®!jfi$> Ra) 

R a <£>$I£#I£ LT tt, RANKTAYLORHOBSON*±$gTALYSTEP (*'JXff 
S*««f|fifc3RJIl^&lirtE«:l«»Lfe»^, s&Wi^a&Kia&ttffifr&^ittt 

ffll^Sfeft, ^®ffi£R a Lva„ g##**EUE»lc3i 



2 3 



ffifiE#2 001-3102174 




• 



#2 000-396894 



[0 0 6 5] 

mX\Z. K<Z>#-fc*#, 2 4 a inchcO^-^-li, Ra = 6nm~8nm 

is^jiicn i - pmzmvfewm:(Dm&izT? x^-v*m~ifc±vR a & i . 

5 nmJ^TlC^T^Mi-S^h^^StlTfeU, ftWi&mmMMttM LtcN i P 
/AlIIt©Ral:0. 5nm~0. 7 nmiitSi ttf^S. 
[0 0 6 6] 

*^0Blc^^§»^{C]6gt-^^^^^MSIi: LTtt, Mill m^W^WIgic 
MAfcf, T;i/^-^A^^CD^®(C|g^fc (Ni-P) g|fC*fLT> WJ 

£ # <b tl £ * & % M It MM t tl « J: V > . 
[0 0 6 7] 



M ic PS £ $ ti s % <z> t? & & v \ . 

[0 0 6 8] 



immm 



2 4 



ffilE#2 001-3102174 



# 



#2000-396894 



immm 1 ) 

r r^, ^a±^^^(p(D^mmmm^ 1 p p b&>T£L£.mm&7ut*zm 

S^iO^, ArMl3. 5mTorr, ^«iJlOOWiCT, ^ftSt® 
5: K9-f x-vf>«.U f©tAr^E2~4mTo r r tbt± 

[0 0 6 9] 

*il«T*tt, IfthLT, HtM£M¥?«lg (Ra<0. 3 n m) 3*1, t~ 
^^•YjMSflTUfcV^-f X^^0N iP^^^Al JkK&JSV*, H 1 T*& 

C o - 2 4 at%C r - 1 2 at% P t - 4at%B %->fv V £fflV>£: 0 
[0 0 7 0] 

(mmm 2 ) 

friz. ±mm2rmmtL it, crw^&iK crw^«sj:^ 

[0 0 7 1 ] 

2Ttl CrW 
•i2TiI« W&mA : 2 5at%, 3 5at% 



ffi£E#2 001-3102174 



# 



#2000—396894 



■m2T1&mm 1. 5-8. 5 n m 
[0 0 7 2] 



r+- -±r >£■ 




-a* AA- /T\ 4-+ fifi- 

• Iff (DwS 




~fcf /-A— /f\ -rfcr 7X4" TTv5 J -Li. 


rrPTs^^wk (Ra<0. 3 n m) 




13. omio r r/1 0 0 W/ 3 s e c 


rf» B#f «^ /f\ 2Ci| i3s -rtr fAi r#= ! 


l x i u lorr 




A r 


• A r #Xf 


< 1 P P b 


• A r #XJ± 


2 ~4mT o r r 




2 2 5t 






• 35 1 TtfcJBS 


C r 


• SJS 1 Ti&mm 


1 . 5 ~ 8 . 5 n m 




CrMo (Mo : 2 0 ~ 4 0 at%) 


• m 2 TifefltW 


1 . 5 ~ 8 . 5 n m 




C o - 2 4 C r - 1 2 P t - 4 B (at%) 




ti — i£y ( 7 nm) 



[0 0 7 3] 

Hk grain tt, 1 0 0 0 0.(Oe) «±*e*ofe. 
[0 0 7 4] 



miE#2 001-3102174 



#2000—396894 



[«2] 



No 


MX, IE* 






t 2 /t 1 


Hc(Oe) 


JmPXvaL/fl/ 


fj^i^-y im; 




JRwfuIiiU 


1 


uc 


Of 


ft 5 

O. O 


fir9nMn 

Of £UIVlU 


1 5 


0.1 8 


0.60 


2 

Cm 


uc 


Of 


7 5 

/ .o 


Ol ZVJIVIU 


9 5 


0 33 


1 20 


3 


UC 


fir 

Ol 


c 

u 


OI £UIVIU 


u 


1 .00 


2 76 


4 


uc 


fir 
or 


z .o 


fir9nMn 
or z uivio 


7 5 


3.00 


1 69 




uc 


Pr 


1 R 


OiZUmO 


ft R 


S 67 


1 1 4 




I JC 


Pr 

or 


ft R 


or ouivio 


1 R 
1 .0 


0 1 ft 

VJ. 1 o 


i n^ 

1 .XJ o 


7 


uc 


Pr 

or 


7 5 


or ouivio 


9 R 


O.O O 


9 4fl 


Q 

o 


uc 


Pr 

or 


c 

o 


or ouivio 


C 
0 


1 on 


^14 ! 

O . 1 *T 


q 


I JC 


Pr 

or 


ZD 


or ouivio 


7 R 


i on 


9 97 


1 n 


I JC 


Pr 

or 


1 R 


orouivio 


O.O 


5 R7 

<J.U / 


1 7^ 

1 . / o 


1 1 

1 1 


1 IP 


or 


o.D 


or*f umo 


1 R 
1 .0 


n 1 ft 

U. 1 o 


n 7fi 

u. / o 


1 9 


I IP 


or 


7 R 


or^f umo 


9 £ 


n n 

u.o o 


9 ^ft 


1 o 




or 


0 


ur^uivio 


0 


1 on 

1 .uu 


^ n9 


1 4 


i in 


Pr 

or 


ZD 


or*f uivio 


7 £ 


^ nn 

o.uu 


9 ^ft 




I JC 


fir 

Of 




Of *TWlVlVJ 


ft R 


5 67 


1 41 


1 6 


uc 


Cr 


8.5 


Cr25W 


1.5 


0 1 8 


0 90 


17 


UC 


Cr 


7.5 


Cr25W 


2.5 


0.33 


2.36 


18 


UC 


Cr 


5 


Cr25W 


5 


1.00 


2.44 


19 


uc 


Cr 


2.5 


Cr25W 


7.5 


3.00 


2.36 


20 


uc 


Cr 


1.5 


Cr25W 


8.5 


5.67 


1.75 


21 


uc 


Cr 


8.5 


Cr35W 


1.5 


0.18 


0.94 


22 


uc 


Cr 


7.5 


Cr35W 


2.5 


0.33 


2.01 


23 


uc 


Cr 


5 


Cr35W 


5 


1.00 


3.05 


24 


uc 


Cr 


2.5 


Cr35W 


7.5 


3.00 


2.61 


25 


uc 


Cr i 


1.5 


Cr35W 


8.5 


5.67 


1.57 



[0 0 7 5] 

#CIC, ±ia^2lC^t-VSMM^CD^S:^^7ftLfc%CDS:^4 {C^^„ 0 
4JC^y97CD«tttt#a* (He) , H4©««tt*lT««©«fft 1 fc 

04 (Dif^yiZ^ <fc-5JC, Bl^Jfctg/t jtf 1. 0J^±3. OJ^TT'fetl 
$2TiR^Cr3 0Mo^, Cr4 0Mo^i Cr2 5W^, Cr 
3 5W^(0»-&JC, 2 0 0 0 (Oe) J^±©«&:fr#»e>*lfc. * fc, Cr2 

0Mo^S:m2T^)Ki:bTfflVNfc#^lctt, ^jjib 1 2 / 1 ^ 2 . 0tf)£:£ 
, 2 0 0 0 (O e) & > _t(D&ffi i j3-tfmbtlfc.a 
[0 0 7 6] 
(MMffl 3 ) 



ffit#2 001-3102174 





#2000-396894 



m i T«sjw;fe <k xfm 2 tw^©m^ <fc f^Kx@tt±8BHJ6M 1 1 mm n 

^•t= 0 5{c^-r^9 7©i»wtt«?K^ (He) itiif it»i 
sis ic^-r«j;e)ic, mmitt 2 /t ^1. o«±3. oj^t©I5h©^ih^ 

$S£Mi, ^2TW^Cr3 0Mo^, Cr4 0MoH Cr2 5W^, 
Cr3 5W^ffl^C2 0 0'0 (O e ) J2Ul(Z)^;fr## fbtlfco ^(D-JjT 

»aiE£Mcov>Tfci:, mmikt 2 /t jtfi. oj^X2. o«T©«BI , ett20 oo 
(oe) &±©«&:frjW#e>*ifc. 

[0 0 7 7] 



2 8 



miE# 2001-3102174 



4f 2 000 — 396894 









N i P^7+A 1 


CI . 1 I "J->r M-M / J/ 1/V 


v-^X^-vM (Ra<0 3nm) 




13. 5mTor r/1 00 W/ 3 s e c 


. k£ B8 Cef <T> ElUS ft" 2S? fJE 


\ 1 x u lorr 




A r 


• A r +f "7 d-l iT) ^ feti 4fo *S fiE 1 


/ 1 n n U 

x 1 P P D 


• A r fi y^HL 


^ *± Hi 1 VJ 1 1 




2 2 5t 






• IS 1 TttfeM 


C r 




2. 5 nm 




CrMo (Mo : 2 0-4 0 at%) 


• m2Tmm 


C rW (W : 2 5. 3 5 at%) 


• m 2 Tt«» 


0 ~~ 8 . 5 n m 




C o - 2 4 C r - 1 2 P t - 4 B (at%) 




( 7 n m) 



[*4] 



No. 


mm 




m2Tmm 


t 2 /t! 


Hc(Oe) 


*§J&(at%) 




JfifiE(at%) 


M(nm) 


27 


UC 


Cr 


2.5 


Cr20Mo 


2.5 


1.00 


2.15 


28 


UC 


Cr 


2.5 


Cr20Mo 


5 


2.00 


2.72 


29 


UC 


Cr 


2.5 


Cr20Mo 


7.5 


3.00 


1.69 


30 


UC 


Cr 


2.5 


Cr20Mo 


8.75 


3.50 


1.06 


31 


UC 


Cr 


2.5 


Cr30Mo 


2.5 


1.00 


2.89 


32 


UC 


Cr 


2.5 


Cr30Mo 


5 


2.00 


3.36 


33 


UC 


Cr 


2.5 


Cr30Mo 


7.5 


3.00 


2.48 


34 


UC 


Cr 


2.5 


Cr30Mo 


8.75 


3.50 


1.80 


35 


UC 


Cr 


2.5 


Cr40Mo 


2.5 


1.00 


2.79 


36 


UC 


Cr 


2.5 


Cr40Mo 


5 


2.00 


3.09 


37 


UC 


Cr 


2.5 


Cr40Mo 


7.5 


3.00 


2.38 


- 38 


UC 


Cr 


2.5 


Cr40Mo 


8.75 


3.50 


1.70 


39 


UC 


Cr 


2.5 


Cr25W 


2.5 


1.00 


2.27 


40 


UC 


Cr 


2.5 


Cr25W 


5 


2.00 


2.46 


41 


UC 


Cr 


2.5 


Cr25W 


7.5 


3.00 


2.36 


42 


UC 


Cr 


2.5 


Cr25W 


8.75 


3.50 


1.65 


43 


UC 


Cr 


2.5 


Cr35W 


2.5 


1.00 


2.49 


44 


UC 


Cr 


2.5 


Cr35W 


5 


2.00 


2.79 


45 


UC 


Cr 


2.5 


Cr35W 


7.5 


3.00 


2.61 


46 


UC 


Cr 


2.5 


Cr35W 


8.75 


3.50 


1.95 




UC 


Cr 


2.5 






0.00 


0.10 


*UC:j 





[0 0 7 8] 



ffifE#2 001-3102174 
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©ailSIttl 0" 7 To r rfcfcStlTfey, ««ffl^fX<0^«««ffi««l p 
5:^ 6 tc^-To 3* 2 (c^tt-®^^ D ir :* ic <fc y f^SS $ tifeHJSM l <Z>fl£$C3Bft 

<DV>, 2 0 0 0 (Oe) J^±(D«^^#e,tlS * t£oT, 

[0 0 7 9] 

[IS 5] 









N i P * 1 




T^^X^^^l (R a<0. 3nm) 




13. 5mTorr/100W/3sec 




< 1 x 1 0 " 6 To r r 




A r | 


• A r <Z>^*fcto»£ 


< 1 ppm j 


• A r #X/± 


2~4mTo r r 




2 2 5t ! 




?<£ L 


• m i rmm 


C r 


• » i rmmm 


2 ~ 1 0 n m 




CrMo (Mo : 2 0 ~ 4 0 at%) 


• m2Ti&m mm 


C r W (W : 2 5. 3 5at%) 




1 . 5 ~ 8 . 5 n m 




C o - 2 4 C r - 1 2 P t - 4 B (at%) 




t> — #> ( 7 nm) 



ffiIE#2 001-3102174 



#2000—396894 



me] 



B*VTT 

No. 






fg2THfe§l 




Hc(Oe) 










47 


N 


Cr 

Ol 


8 5 


Ol £-\J IVIU 


1 5 


0 1 8 


0 25 


48 


N 


Cr 


7 5 


Of v/IViU 


9 5 


0 33 


0 70 


49 


N 


Or 




Of Z. VJ IVIU 




1 on 


9 00 


50 


N 


Pr 

OI 


9 R 


Of Z U IVIU 


7 R 


8 on 

O . \J VJ 


1 50 


51 


N 


P,r 


1 5 


Pr9HMn 
or zuiviu 


8 R 


5 67 


n 40 

U.^ VJ 


52 


N 


Pr 


8 R 


or ouiviu 


1 R 


n 1 8 

U. 1 o 


n 7n 

U. / u 


53 


N 


Or 
or 


7 R 


orourviu 


9 R 
Z.O 


n n 
u.oo 


1 Rn 


54 

>j " 


N 
i n 


Pr 
or 


c 


orouivio 


0 


1 nn 

1 .uu 


9 Rn 


55 


N 

IN 


Pr 
or 


9 R 
z.u 


orouivjo 


7 R 


3 nn 

o.uu 


9 1 n 

Z. 1 u 


56 


N 


Pr 

Of 


1 R 


orouiviQ 


R R 


R 67 


1 Rn 


57 


N 
in 


Pr 
or 


8 R 


PrAOMn 

ortuMO 


1 R 

1 .D 


n 1 8 


n 6n 

U.UU 


58 


N 


Pr 
or 


7 R 


urH-uivio 


9 R 
Z.D 


n 33 


1 AO 

1 . *t VJ 




N 


Pr 

or 


R 


or *f UIVIO 


c 
0 


i on 


9 ^n 

Z.QU 


VJ VJ 


N 

IN 


Pr 
or 


9 R 
z 


orH-uivio 


7 R 


3 nn 

o.uu 


9 08 

Z.UO 


61 


N 


Cr 


1 5 


Ol i UIVIU 


8 5 


5 67 


1 9n 

f .z u 


62 


N 


Cr 


8.5 


Cr25W 


1.5 


0.1 8 


0.65 


63 


N 


Cr 


7.5 


Cr25W 


2.5 


0.33 


1.30 


64 


N 


Cr 


5 


Cr25W 


5 


1.00 


2.06 


65 


N 


Cr 


2.5 


Cr25W 


7.5 


3.00 


1.90 


66 


N 


Cr 


1.5 


Cr25W 


8.5 


5.67 


1.65 


67 


N 


Cr 


8.5 


Cr35W 


1.5 


0.18 


0.79 


68 


N 


Cr 


7.5 


Cr35W 


2.5 


0.33 


1.56 


69 


N 


Cr 


5 


Cr35W 


5 


1.00 


2.24 


70 


N 


Cr 


2.5 


Cr35W 


7.5 


3.00 


2.26 


71 


N 


Cr 


1.5 


Cr35W 


8.5 


5.67 


1.47 



[0 0 8 0] 

(^I#J4) 

r;ft&(E>^^fB£S$t£MCoV^XRD (X-ray Diffractometer) tCj:5>^^fi? 

^7i3J:t>*llI6 ^e>, ±m&^-(DimZ 0. 5%iM±2. 5%J^T©|gH^-t 
2 0 0 0 (O e) J^±CD^i3^#^4x-5r ttfmm^tlfr. £fr. 
fa^-<D-?fr*. 0. 5%a±l. 5%£*T<Z>f6ffl£"rS&<btf> 2 5 0 0 (Oe) 



3 1 



ffi£E#2 001-3102174 
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ftlt.2 0 0 0 (Oe) ^iOMA^ofe. 
[0 0 8 1] 
[*7] 



NO. 


Jvtim 

— f r-n J-# ~7 




m2T«bM 


T4U70; 


Hc(Oe) 


ffiBE(at%) 








"7 O 


ULj 


Cr 


5 


Cr1 OMo 


5 


Z.bO 


1 .50 


~7 O 

16 


Uu 


or 


b 


Or^UMo 


b 


2.2U 


IOC 


1 A 




Cr 


5 


Cr30Mo 


5 


1 n>i 


Q 1 A 
O.l 4 


75 


uc 


Cr 


5 


Cr40Mo 


5 


0.55 


3.02 


76 


uc 


Cr 


5 


Cr50Mo 


5 


0.15 


1.95 


77 


uc 


Cr 


5 


Cr15W 


5 


2.00 


2.20 


78 


uc 


Cr 


5 


Cr25W 


5 


1.74 


2.44 


79 


uc 


Cr 


5 


Cr35W 


5 


0.75 


3.05 


80 


uc 


Cr 


5 


Cr45W 


5 


-0.25 


1.90 


81 


uc 


Cr 


10 






3.54 


0.425 


82 


uc 






CrIOMo 


10 


2.72 


0.745 


83 


uc 






Cr20Mo 


10 


1.54 


0.96 


84 


uc 






Cr30Mo 


10 


0.54 


0.93 


85 


uc 






Cr40Mo 


10 


0.17 


0.88 


86 


uc 






Cr50Mo 


10 


-0.96 


0.80 


87 


uc 






Cr15W 


10 


1.90 


1.60 


88 


uc 






Cr25W 


10 


1.00 


1.90 


89 


uc 






Cr35W 


10 


-0.25 


1.40 


90 


uc 






Cr45W 


10 


-0.90 


1.10 



*UC : &?6ft7a-tX 



[0 0 8 2] 

U I3t#<Z)$|{f:Ri£ a / b ZM-mLfrffi^kZ&T&ma (C^U it 8 {C^I^IUS: 

^8^3J;t>*|g7{C^i-J;e)tC, ±gEfft^J£ a / b # 1 . 0 0'2g±l. 008 
J^T©i&^fE$«£M3:, V^tX*^ 0 0 0 (Oe) ^±(DUMi3i^m <b 4l£ 0 - 

VAftlt)2 0 0 0 (Oe) 5fcm<DUmjJV2b-Dfz. 0 
[0 0 8 3] 



£B!I#2 001-3102174 



#2 000-396894 



[*8] 



No. 






m2Tmm 


a/b 


Hc(Oe) 




|g| [BY nm) 


/fH \GL\. f\)f 




91 


UC 


Cr 


5 


Cr20Mo 


5 


^1.0068 


2.76 


92 


UC 


Cr 


5 


Cr30Mo 


5 


1.0046 


3.14 


93 


UC 


Cr 


-5 


Cr40Mo 


5 


1.0051 


3.02 


94 


UC 


Cr 


5 


Cr50Mo 


5 


1.0088 


1.95 


95 


UC 


Cr 


6 


Cr70Mo 


5 


1.0025 


2.48 


96 


UC 


Cr 


7 


Cr80Mo 


5 


1.0014 


1.95 


97 


UC 


Cr 


5 


Cr25W 


5 


1.0067 


2.44 


98 


UC 


Cr 


5 


Cr35W 


5 


1.0054 


3.05 


99 


UC 


Cr 


10 






1.0093 


0.425 


! 100 


UC 






Cr20Mo 


10 


1.0105 


0.96 


101 


UC 






Cr30Mo 


10 


1.0091 


0.93 


102 


UC 






Cr40Mo 


10 


1.0100 


0.78 



[0 0 8 4] 

, 5 0 ItMM.'w K, 7 o tt/N- Kt-V x?mm. 7 1 teH#> 7 2 ttti££C3B@ 

[0 0 8 5] 

flt#:7 1 ©«SlCtt«Slt«C©?K^C3B»^7 2#*^— 9"7 3 i:^2lCX tT> K 

jn Aizm^nxm-f^nr^^a w#7 iic«x£r>K;i/7 4<z)$fi^ 
w (m^-fr-f) #tti*e>;ri, m#7 i ©^Sfctext?:/ K;i/7 4 feEtes-e-sfc 



ffil2E4f 2 001-3102174 



#2 000-396894 

[0 0 8 6] 

¥fi 7 7#IEfi£*lTV^ 0 3©EPf£$i&7 7 IC^M^^-T > VY- A 7 9 

'sy K 5 OjWytttt^tiTV**. £©«&C\y F5 0 0:, gJ^StiT 
[0 0 8 7] 

0 0 0 (Oe)g±T'$y, ^oM#'SI#H k grain ^ 1 0 0 0 0 (O e ) « 
[0 0 8 8] 

_tsajgj£tc«fc*ui, ^Mia#^7 2 &ta^$i±, F5o&*>f>$r 

T-A7 9tf)#Ifr{CJ: yfl8$C3B««#7 2 <Z>¥S#l*HC#Ifr Z. £. #T*£ & 

So 

tiltC, X-f >y7-A7 9 &ii$tti^A>y K5 0 &«ftGttfl(#7 2 
£ Mf& L T V % § lc«£& ^ y K 5 0 U fcftMS 3 ■£ S Z H 

y>?y-U7 9 $:^g&3i±T^^^ K5 0 &?KaCiH»3tt# 7 2_h<0ft3g;<JD&fi 
[0 0 8 9] 



3 4 



£BIE#2 001-3102174 



#2000-396894 



[0 0 9 0] 

ffi. ms. 9 £glCftjCM!l/fcA- K^-f x?i!7 0&, 
[0 0 9 1 ] 

0 0 0 (O e) £k±t U ^^SSM#Hk grain 5: 1 0 0 0 0 (O e) 
[0 0 9 2] 

[0 0 9 3] 

*fe*»WtCj:4x«, MijHc^2 0 0 0 (Oe) 0UfcfcU *^S*'lti 
#Hk grain $: 1 0 0 0 0 (Oe) l^±t ? £ fe«)ic, t&gB&»TifiJS©*mfe 
(V"2) M$xt, «riaaH8ttiMJi©#ga*^<Z>cflt*y4:«:fflV^T 
(y-x) / (x/2 + y/2) XI 0 0 (%) &£^X*7F2nZ>mm&mTi& 



3 5 



mil#2 001-3102174 



#2000—396894 



[0 0 9 4] 

mMmmmm * s z. n # x* * § . 

[Ell] Hilt IS3»m»Tf»S«jlCSB»jK#«:*^«rK:m'r 

[0 2] 02 (a) it *&miz&&m&ummft<D&m&&m'm<D : mk 
fe*zm&,miz?ik~?m%imT-&*), 02 (b) it^mrmmcD^^^^m^m 

[03] 03(1 @2 (a) tC^-Th c pS^H&^-CD (0 0 2) 3f&4|^ 
[04] 04 *»W©^JIS0!fl©?K^'ISS:^'r^9 7t?&S.' 

[05] 05«, *»w©i6««2(o«««ttS3S-ry97-e»s. 

[0 6] 0 6fcfc, *»^©||J6ffll4©S#®^lRl©XRDffl!f3£3ie*=fe^ 
[0 7] H7», *»W©m6#l4©3l^®W^^iXRDM^*fe^'r 

[0 8] 0 8&, *nm^frfr£M%mmmm(D—mzm?wmmmT*& 

[09] 09 n m8izm-tm^fzmmm<D¥-m&mx*2b2> B 

[010] @io», mm.mmmfo<D-mT*$>z'&m<D/\- k^*** 

[0i i] 0i nt, mM.mmm<fc<z>--Mx&&'&i&<D/\- k^.-t **<z> 



miE#2 001-3102174 



#2000-396894 



1 met 

2 ±mrmm 
2a mi rmm 

2 b |2« 

3 ®ffi>&&mm 



ffili#2 001-3102174 



#2 000 — 396894 




1 



2 0 0 1 



#2000—396894 



[0 2] 



(a) 




u J\ 

a(Cr) = 2.88A 



ffi!I#2 001-3102174 



#2000—396894 



[H3] 



[BI4] 



■ft 



■m 




O 

X 



4.0 



3.0 



2.0 



1.0 



O Cr/Cr20Mo 
□ Cr/Cr30Mo 
ACr/Cr40Mo 
■ Cr/Cr25W 
A Cr/Cr35W 



0.1 



i 



1 

6 



o 

I 
I 
I 
I 
I 
I 
I 

I 

_L 



0.18 0.33 



□ 
A 



1.0 

ta/ti 



- 1 - 



I 

© 

t 

I 



3.0 5.67 



10 



fflfl#2 001-3102174 



#2000-396894 



[05] 



4.0 



O Cr/Cr20Mo 
□ Cr/Cr30Mo 
ACr/Cr40Mo 
■ Cr/Cr25W 
A Cr/Cr35W 



O 

JXi 




ffi|IE#2 001-3102174 



[0 6] 



#2 000 — 396894 



O 

-XL 



o Cr/CrMo 
ACr/CrW 
• CrMo 
▲ CrW 



1 ,a 2 25 3 




ffilE#2 001-3102174 



#2000-396894 



[07] 



o 



4.0 



3.0 



2.0 



1.0 - 



1.0 




1.02 



[08] 



72 73 74 



72 



73 50 78 79 



70 



\ 
v 
\ 

V 

\ 



72 75 74 73 50 \ 79 77 76 

78 



71 



6 



ffi!E#2 0 0. 1-3102174 




90 



7 ffiil# 2001-3102174 




8 



ffill#2 0 0 1 



#2000-396894 



mm] 

zmz-zm^mmmfti oicfcv^, c#2 o o o (oe) £A_tT*&u 

, WM#Hk grai %Uoooo (Oe) a±t^sri:?:Mi:t§ 
Tor r #C7)^lK^(CfeVNT, 7tt«li|l p p b JWT<£J«/B:ff* £M V%T/£ 



2001-3102174 




#2000—396894 



#0 2000-396894 
50001687983 
WW! 

£0 -f» 19 0 9 

1 3 ^ U25H 



[«JB0##]'. 
[ftSA] 

[Sftifef^aA] 



592259129 

nif&mW-£} rfJ* 9 E A3fcH 2TI20-2 

*«A 
100086379 

£###rtelSS£HJS&i&3TB2 3#3# O R fcf 

mm 



100064908 

ttzmmm&ftmmm 37123 



3 # O R tf 



100116296 

MMmmmmmmmm3 t@ 2 3#3# oRtf. 
mm 



ffi|iE#2 001-3102174 



#2000—396894 



[MA] 

[mai 

[R£rX«£^] 

[MA] 

[»J##] 

[*»Aft3iA3 

[#a±] 

[MAfS3SA] 

[#s±] 

.MMM&] 



^13^ 50 
#fFir«W IS 

#^2000-396894 

000227294 

000005234 

000005968 

100086379 

ff£ J©5fe 
100064908 

008707 

4.200R 
-gPfgMIES 1 
3 



1 



ffifE# 2001-3102174 



#2 000-396894 



mum 2 o o i 



-3102174 



#2000-396894 



#0 2000-396894 
50100502274 
ffi0A£r«35M 

4fe* H» 19 0 9 

¥f& 1 3^ 5^230 



•[*«IAf$JIA] 
[j&BtAfSJSA] 



000227294 

m^tPMF*r^Eg^5T@ 8 



000005234 

000005968 

#»A 
100086379 

A^itiglHli3TB2 3S3f ORtf 



100064908 

MMummmmmm 3 t b 2 3 



3 # O Rfcf 



m$E#2 001-3102174 



* 

#2000-396894 



m m a m m m m 



MJ## (5 9 2 2 5 9 1 2 9) 

1 . B 1 9 9 2#12H16H 

[ins] mmmm 

ft ffi S#K4U#Tf?*BKA#H2TB2 0-2 



1 



£IIE#2 001-3102174 



#2000-396894 



ffi m a m & m m 



g»S(I#-^ [000227294] 
1. ®M*ZB B 1 9 9 5^11^240 



2 



ffi|E#2 001-3102174 



* • 

#2 000-396894 



1. 



tt 0 A JK JB ' flf ff 



[000005234] 
1990^ 9H 50 



3 



ffiSE#2 001-3102174 



mm* 
i. mw.*HB 
& m 



#2000-396894 



m m. a m m m m 



[000005968] 
1994^10^200 
Slf^H^C^T B 5 § 2 # 



4 



fBSE#2 001-3102174 



